INTRODUCTION
Penetrating trauma is a rare cause of myocardial ischemia but can occur as a consequence of shotgun wounds to the chest. Multiple case reports describe coronary artery occlusion from shotgun pellets. [1] [2] [3] [4] [5] Despite these multiple case reports, management of patients with gunshot wounds to the chest and signs of ischemia remains unclear. Electrocardiography (ECG), echocardiography and coronary angiography each play a role in evaluating this patient population. Medical management may be sufficient treatment for uncomplicated hemodynamically stable patients.
CASE REPORT
A 47-year-old female was intubated and brought in by air ambulance with a medium-range shotgun wound to the face, neck and upper thorax. The patient was noted en route to have ST segment changes on her ECG. Upon emergency department arrival, the patient was resuscitated with crystalloid and blood products for hypotension. She also had a severe soft tissue injury to the left forearm, which may have been a defensive wound suffered at closer range. A compressive bandage and direct pressure were applied to control bleeding from the tissue defect in the left upper extremity. Laboratory studies, a chest radiograph and an initial ECG ( Figure 1 ) were obtained. A left chest tube was placed for a left-sided pneumothorax. The 12-lead ECG revealed sinus tachycardia and ST elevation in II, III, aVF, V5 and V6 with associated reciprocal depression in the precordial leads. Her initial hemoglobin was 7.2 gm/dl (reference range 120-16 gm/dl). Coagulation studies were within normal limits.
Cardiology was consulted and subsequent transthoracic echocardiogram showed multiple pellets surrounding the heart. The exact location of the pellets relative to the Penetrating trauma is a rare cause of myocardial infarction. Our report describes a 47-year-old female who presented with a gunshot wound from a shotgun and had an ST-elevation myocardial infarction. The patient received emergent coronary angiography, which demonstrated no evidence of coronary atherosclerotic disease but did show occlusion of a marginal vessel secondary to a pellet. The patient was managed medically for the myocardial infarction without cardiac sequelae. Patients with penetrating trauma to the chest should be evaluated for myocardial ischemia. Electrocardiography, echocardiography and cardiac angiography play vital roles in evaluating these patients and helping to guide management. 
Evaluation of Myocardial Ischemia with Penetrating Thoracic Trauma
Elms et al.
myocardium and the pericardial space could not be definitively determined. There was a very small pericardial effusion without evidence of tamponade or wall motion abnormalities. The patient was taken for an emergent coronary angiography, which demonstrated occlusion of the second obtuse marginal vessel secondary to a shotgun pellet without other evidence of significant coronary atherosclerotic disease ( Figure 2 ). Left ventricular function was good, with an ejection fraction of 55%. The patient was managed medically and given aspirin for the myocardial infarction. Her troponin peaked at 45.82 ng/ml (reference range 0-0.08), and multiple follow-up echocardiograms revealed a stable pericardial effusion. Her extremity injury required ulnar artery ligation in the operating room, followed by saphenous vein graft repair of her left radial and ulnar arteries and a subsequent skin graft. The patient was discharged home after 11 days in the hospital with no reported cardiac sequelae at discharge or on follow up.
DISCUSSION
Cardiac manifestations of penetrating chest trauma can be difficult and complex to manage given concurrent possibilities of cardiogenic shock, hemorrhagic shock or obstructive shock. Cardiac injuries from penetrating trauma include myocardial rupture, contusion, laceration, pericardial insults, tamponade, coronary artery injury, valvular damage, arrhythmias and conduction abnormalities, with by far the most common being simple lacerations. 6 When evaluating a patient with penetrating chest trauma, myocardial ischemia should be considered. Pain from ischemia can be masked by other trauma and may not be detected unless an ECG is obtained. In one case, a patient's chest pain was attributed to the gunshot wound and no ECG was done. In that patient, death occurred secondary to myocardial ischemia from occlusion of the left anterior descending coronary artery by a single shotgun pellet discovered post-mortem with no evidence that his other injuries contributed to his death. 1 This case emphasizes that failure to obtain an ECG can be catastrophic. In our case an ECG was obtained, which led to further evaluation and diagnosis of an occlusive pellet in one of the coronary arteries.
In addition to an ECG, echocardiography and coronary angiography are other adjuncts to aid in diagnosis and management. Echocardiograms are easily obtained at bedside and can provide additional information regarding pericardial effusions, tamponade, wall motion abnormalities and pellet location. Echocardiography has been shown to identify and localize missile fragments and help identify issues in need of direct surgical intervention. 7 In our case we were able to localize the pellets and determine pericardial violation, rule out pericardial tamponade, and assess for wall motion abnormalities.
As for coronary angiography, some advocate for its essential role in pellet injuries with associated signs of ischemia. 8 It is vital to help differentiate between pellet embolization, luminal hematoma, atherosclerotic disease with plaque rupture or other causes of ischemia. This includes demand ischemia in the setting of significant blood loss. Computerized tomography and operative interventions fail to provide the same diagnostic capabilities and interventions. 8 Coronary angiography allows for evaluation of the aorta, identification of the culprit vessel and intervention with stenting if needed. In our patient, the aorta showed no evidence of injury, the culprit vessel was identified, and no intervention was needed and the pellet was left in place.
In the setting of a single pellet coronary lesion and absence of other cardiac complications, conservative medical management appears to provide good results with survival to discharge with no significant ongoing cardiac problems. 9 Several other case reports have described good outcomes from conservative medical management. [1] [2] [3] [4] [5] Factors which should be considered when deciding on medical versus interventional management include the location of the pellet, associated injuries, wall dysfunction, time to reperfusion and the vascular distribution of the affected vessel. In one case of operative management, a pellet located in the right coronary artery with associated proximal thrombus was removed. 8 The authors point out that operative management may not have been necessary given that the total ischemia time was already five hours, the infarction was well tolerated, and the associated hemopericardium had already been addressed. The concern was that the thrombus might migrate proximally, causing greater ischemic insult. Also in this case, given the location and previous surgery to address the hemopericardium, the pellet was technically easy to remove. Most reported cases of pellet injuries to the coronary vasculature report injuries in the distribution of the right coronary artery. The one previous case with acute left coronary artery involvement, described above and initially unrecognized, resulted in death. 1 In the case described here, the pellet injury was in the left circumflex distribution in a small obtuse marginal vessel. Preserved ejection fraction, minimal pericardial effusion, a limited area of myocardial ischemia and the absence of multiple associated injuries allowed for conservative management and a good clinical outcome.
